Cloning and characterization of l-lactate dehydrogenase gene of Staphylococcus aureus.
Staphylococcus aureus a natural inhabitant of nasopharyngeal tract survives in the host as biofilms. In the present study S. aureus ATCC12600 grown under anaerobic conditions showed biofilm units of 0.086 as compared to 0.07 when this pathogen grown in aerobic conditions with elevated lactate formation and the same was also observed with increased biofilm units of 0.06, 0.084 and 0.167 under 0.05%, 0.1% and 0.15% glucose supplementation in BHI broth. The lactate dehydrogenase (LDH) gene which catalyzes the formation of lactate was cloned, sequenced (Accession Numbers: JN645813) and expressed in Escherichia coli DH5α. The pure recombinant LDH exhibited molecular weight of 34 kDa in SDS-PAGE and the enzyme kinetics of recombinant enzyme was found to be in the direction of lactate to pyruvate Km of 2.03 ± 0.025 μM and Kcat of 1.69 ± 0.03/min and from pyruvate to lactate Km of 1.62 ± 0.10 μM and Kcat of 1.75 ± 0.03/min. In the LDH gene sequence "LKDIMA" was found to be conserved in all Gram positive bacteria and in all human LDH isoforms even though only 39% sequence homology was observed with all human LDH isoforms. However, 92% structural homology was observed with all human LDH isoforms. The molecular docking of pyruvate and lactate to the LDH structure showed -10.298 for pyruvate while -9.297 for lactate indicating higher affinity of pyruvate compared to lactate which concurred with the elevated LDH kinetics and rate of biofilm units in anaerobic conditions.